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A NATIONAL SCIENCE FOUNDATION
JACK LEONARD STROMINGER
Pressed by the exigencies of war time, prompted by the success of
the Office of Scientific Research and Development, and by the sincere,
butnaive, attempts at science legislation by Senator Kilgore during 1943
and 1944, anddesiringto see whatmightbedone further to promote the
progress of science in war and in peace, the late President Roosevelt in
November, 1944, requested Dr. Vannevar Bush, President of the
Carnegie Institute of Washington and then Director of the OSRD,
to prepare a report on the status of science in the United States and to
suggest what the Government might do to further its progress. His
report,Science, theEndless Frontier,l waspresented toPresidentTruman
on July 5, 1945. This report had been prepared by Dr. Bush from the
reports of committees of distinguished scientists and other citizens ap-
pointed by Dr. Bush to consider specific questions which President
Roosevelt had asked.* The direct result of this report was the simulta-
neous introduction of S. 1285t by Senator Magnuson and of H.R. 3852
by Representative Mills on July 19, 1945. A few days later Senator
Kilgore introduced S. 1297 which differed in several respects from the
other bill. The differences between these bills soon became a point of
great debate. Few seemed to question the necessity or advisability of a
National Science Foundation, but, as to its exact structure, no agreement
could be reached. Since that time the arguments have continued and,
while scientists and laymen with few exceptions have constantly urged
the passage of legislation to create a National Science Foundation, these
differences have created a major stumbling block. The tragedy of the
situation was witnessed in August, 1947, when both the Senate and
the House finally passed a bill after more than two years of debate and
when, on August 6, 1947, President Truman vetoed this bill because the
type of administration of the Foundation which it proposed was not
acceptable to him.'9
* The reports of the individual committees appear as appendices to Science, the Endless
Frontier.
tCopies of Senate or House of Representative bills may be obtained from any
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The questions which President Roosevelt asked were concerned
with the present and future of American science, and appeared to be
posedparticularly to answer thequestions ofwhether the changing times
might not make it necessary for the government to take an active part
in scientific affairs; also, whether the government could do this without
interfering with the traditional freedom of science. The questions were:
1. What can be done, consistent with military security, and with the prior
approval of the military authorities, to make known to the world as soon as
possible the contributions which have been made during our war effort to
scientific study? . . .
2. With particular reference to the war of science against disease, what can
be done now to organize a program for continuing in the future the work which
has been done in medicine and related sciences? . ..
3. What can the Government do now and in the future to aid research
activities by public and private organizations? ...
4. Can an effective program be proposed for discovering and developing
scientific talent in American youth so that the continuing future of scientific
research in this country may be assured on a level comparable to what has been
done during the war? ... 11
Ther6le ofgovernment in science
Interference by government in science is not a new principle. The
government today operates many research laboratories of its own. The
National Bureau of Standards, the Weather Bureau, the Coast and
Geodetic Survey carry on important research activities. "The part played
by the National Bureau of Standards in the discovery and isolation of
heavy hydrogen is an example of the kind of contributions which are
being made by Federal research agencies to fundamental science and to
the national welfare. The National Bureau, through facilities which are
available in only five other laboratories in the world, concentrated
enough heavy hydrogen toenable Professor Urey ofColumbiaUniversity
to confirm the presence of a new kind of hydrogen and to determine its
atomic weight."20 The Bureau of Census yearly gathers statistics which
are important for science and for business. The United States Public
Health Service operates the National Cancer Research Institute and
yearly provides fellowships so that young, deserving scientists may study
in laboratories of their choice. The Regional Laboratories of the De-
partment of Agriculture carry on a multitude of research programs
which have provided important data and new developments to agri-
cultural groups for many years. Science is of vital importance for. our
health, our standard of living, for increased industrial and agricultural
productivity, and for national defense, although all of us hope that
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eventually it will not be necessary for us to expend money for the
latter. In the past the cost of basic scientific research has been borne by
universities, by private organizations and individuals, and to a lesser
extent by the government. In the recent war years, and continuing into
the post-war period, the Federal government has provided increasing
support. The Army and Navy today have available large budgets
estimated at $70,000,000 each,10 for allocation to various universities
and industries for basic research, usually as the individual laboratory
desires. Despite manifest good intentions the potential danger of such
a situation is evident.
Financingresearch
Increasing government taxation at the higher income levels has
made fewer private funds available at a time when the increasing cost
of scientific research requires more money than ever before. No uni-
versity can afford to meet the expenses of cancer research today. The
budget at the Brookhaven Laboratories for Atomic Research is estimated
at $25,000,000 for the first year. This and other large government
budgets should be controlled by a central scientific and non-military
agency. The necessity for government funds and the desirability of a
central agency to control these is witnessed by the fact that in the two
years in which legislation to create this type of agency has been before
Congress only one man of the many scientists and laymen who have
appeared before the Congressional committees considering this legisla-
tion has ever spoken against it.9
A fact which is not realized by many people is that most of the
funds spent in research in this country have been spent in applied
research. For many years many of our laboratories, particularly those in
industry, depended on a flow of basic scientific facts from abroad. The
devastation of European facilities in the past decade has extended to
science as well as to other spheres. We can no longer expect to receive
this flow of information.2 If, as a nation, we are to extend ourselves
to the support of basic research to the degree to which this should have
been done in the past, new sources of funds must be made available.
Manpowershortage
The great dearth of well-trained scientists which this country has
always faced has been intensified by the war, which deprived, for a time,
our universities of large numbers of students in science. Dr. James B.
Conant in testimony before Congress said:
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In all the discussion about research that goes on in these days, an obvious
fact seems to be overlooked, namely, that it is men that count. And today we
do not have the scientific manpower requisite for the job that lies ahead. The
bottleneck of our scientific advance is essentially a manpower shortage, and
unless something is done about it, the bottleneck will be more constricted a
decade hence.7
To some extent Public Law 346, the educational section of the G.I. Bill
ofRights,is helpingtomake upthisdeficit and also to insure that men are
selected for advanced training because of ability and not because of the
economic status of their families. It has been shown that students whose
families are in the lower income groups obtain advanced degrees with
much less frequency than do students of equal ability whose families
are more fortunately situated.6 This does not make for the selection
of the bestpossible scientists, nor does it make for democracy.
A National Science Foundation
Thepowers and duties of the proposed Foundation are listed:
A. The Foundation is authorized and directed:
1. To formulate, develop, and establish a national policy for the promo-
tion of fundamental research and education in the sciences ... ;
2. To initiate and support basic scientific research [in the various
sciences];
3. To initiate and support scientific research in connection with matters
relating to the national defense . . .;
4. To grant scholarships and graduate fellowships . . .
5. To foster the interchange of scientific information among scientists
in the United States and foreign countries;
6. To correlate the Foundation's research activities with those undertaken
by individuals and by public and private groups; and
7. To establish (a) a special commission on cancer research, (b) a
special commission on heart and intravascular disease, (c) a special
commission on poliomyelitis and other degenerative diseases, and (d)
such other special commissions as the Foundation may from time to
time deem necessary for the purposes of this Act.
B. In exercising the authority and discharging the functions referred to
in sub-section A. of this section it shall be one of the objectives of the Foundation
to strengthen fundamental research and education in the Sciences, including in-
dependent research by individuals throughout the United States, and to avoid
undue concentration of such research and education.14
S80A NATIONAL SCIENCE FOUNDATION
Areas ofagreement
A. Finances; scholarships:
To implement this program a provision for appropriation of money
from the Treasury is contained. It is estimated that it will cost $29,-
000,000 yearly to provide the 24,000 under-graduate scholarships and
1000 graduate fellowships suggested by the Committee (6,300 new
students eachyear).' The scholarships and fellowships are to be awarded
"solely on the basis of ability" and are to be awarded so as to "tend
to result in a wide distribution of scholarships and fellowships among
the States."'15 The grants for fundamental research will probably be in
the neighborhood of $70,000,000 each year. Prior to the war the total
research budget for the country was $200,000,000. Of this, industry
spent $9,000,000 (5 per cent of its total) for fundamental research;
government $7,500,000 (15 per cent), and the universities $23,000,-
000 (70 per cent).' The various other programs of the Foundation, in-
cluding national defense research, publications, and administration,
would bring the total estimated cost to $122,500,000 each year when
the program was in full swing,3 a small sum indeed, especially when
one is reminded of the present $140,000,000 yearly budget of the
Armed Services for the support of basic research, and the $720,000,000
research budget of the government in 1944.
B. Domestic coordination and international cooperation:
The Foundation is directed in all the bills to set up an inter-depart-
mental committee on science which shall consist of the Director of the
Foundation and heads of government agencies engaged in scientific
activity.* This committee "shall gather and correlate data relating to
scientific research and development activities of the Federal govern-
ment," and prevent overlapping of government research projects.18
Another section authorizes the Foundation "to cooperate in any in-
ternational scientific research activities consistent with the purpose or
provisions of this Act and to expend for such international research
activities such sums within the limit of appropriated funds as the
Foundation may deem desirable.")17
* Such an agency was established by Executive Order on December 24, 1947, as an
independent agency of the government. It would presumably cease to exist on establishment
of a National Science Foundation.
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Areas ofdisagreement
A. Organizational structure.
1. The Foundation and its Director:
The organizational structure of the proposed Foundation has been
the source of the most bitter and constant debate since the introduction
of the legislation. Senator Magnuson's original bill proposed that the
affairs be handled by a Board of nine scientists to be appointed by the
President. These were not to be full-time men but were to appoint a
full-time Director. This was immediately objected to by many people.
The idea of a Director with such widespread powers with no respon-
sibility to the President (and only to a part-time Board) was not quite
acceptable. Senator Kilgore's bill, presented a few days later, contained
the provision that the Director was to be appointed by the President.
This measure was not acceptable to scientists, who feared political con-
trol. Since then a series of arguments and compromises have occurred.
Theproposed Foundation has been increased to 48 (and later cut to 24)
members. Nine of these are to form the Executive Council. However,
one group, headed by Dr. Vannevar Bush, persisted in favoring a
Director appointed by this Council. The other insisted upon a Presi-
dentially appointed Director. It is not the purpose of this report to
discuss in detail the many arguments which have been presented and
the many compromises which have been reached. The reader is referred
to the voluminous Congressional testimony on National Science Legisla-
tion over the past year for this material; no witness has in this period
appeared before Congress without discussing this issue.
2. The Presidential Veto:
In the spring of 1947 the Senate had before it two bills. S.526
favored the establishment of a 48-member Foundation (part-time) ap-
pointed by the President. This Foundation was to elect a nine-man
Executive Council (also part-time) who were to select the full-time
Director of the Foundation. The other bill, S.525, proposed a National
Science Board to be composed of nine members appointed by the
President (part-time) and the seven Chairmen of the Divisions (part-
time) within the Foundation. The Director of the Foundation was to be
appointed by the President after consultation with this Board. The
former bill passed the Senate after amendment in Congressional com-
mittee tochange the size of the Foundation from 48 to 24 members. On
the Senate floor the Administrative Section was further amended so that
the Director was to be appointed by the President after consulting with
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this 24-man Board. When the bill reached the House of Representa-
tives, it was again changed so that the Director was to be the appointee
of the Foundation directly. It was in this form that it was sent to the
President. President Truman's message contains his reasons for the veto:
... this bill contains provisions which represent such a marked departure
from sound principles for the administration of government affairs that I cannot
give it my approval. It would in effect vest the determination of vital national
policies, the expenditure of large public funds, and the administration of im-
portant governmental functions in a group of individuals who would be essen-
tially private citizens. The proposed National Science Foundation would be
divorced from control by the people to an extent that implies a distinct lack of
faith in democratic procdsses . . . I am convinced that the long-range interests of
scientific research and education will be best served by continuing our efforts
to obtain a Science Foundation free from the vital defects of this bill . . .
I hope that the Congress will reconsider this question and enact such a law
early in its next session.'9
These views are shared by many eminent scientists.
3. Divisions within the Foundation; the place of the Social Sciences:
The Divisions within the Foundation, according to the bill which
was sent to the President, are to be the Divisions of National Defense,
of Medical Research, of Mathematical, Physical, and Engineering
Sciences, of Biological Sciences, of Scientific Personnel and Education.
Most of the bills contain provisions for new Divisions to be created
by the Foundation as these are deemed necessary. Early in the history
of the legislation the inclusion or exclusion of the Division of Social
Sciences was an important issue. One side argued that man's technical
advance was far ahead of his social advance, that the application of the
scientific method to man in society was an important step forward. Dr.
Conant has spoken eloquently of the necessity of development in the
"Science ofMan."22 Others did not feel that this was the proper place for
such consideration. With less pioneering spirit they could not see how
money allocated to such a Division might properly be spent. Despite an
attempted amendment on the Senate floor by Senator Fulbright the bill
was sent to the President containing no provision for a Division of
Social Sciences.
B. Distribution ofResearch Funds.
The money for fundamental research is to be distributed among ex-
isting laboratories, industrial, private, and university. It is to be em-
phasized that the Foundation cannot operate its own laboratories. The
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distribution of funds has been one of the major controversies in the
long history of this legislation. Several of the bills have contained the
provision that a minimum of 15 per cent of the funds go to National
Defense Research and an equal amount to health and medical research,
25 per cent was to be distributed among the states equally "to tax-sup-
ported colleges and universities . . . including land-grant colleges."16
The other bills have contained no specific provisions. The bill which
passed the Senate in July, 1947, contained this provision, but the one
which was finally sent to the President, to be subsequently vetoed after
action of the House of Representatives, contained no such section.
C. Patentprovisions.
Provisions for patents arising from investigations supported by
the National Science Foundation have also been a stumbling block.
A group of Senators were interested in procuring for the public patents
which might arise from researches supported by the Foundation, operat-
ing on funds raised by public taxation. The opposition to this came
largely from groups which felt that organizations or individuals who
hadmadesubstantial financial contributions to a research grantcould not
be deprived of patent rights. The bills which appeared before Congress
contained two types of patent clauses:
1. Each contract ... shall contain provisions ... governing the disposition of
inventions produced hereunder in a manner calculated to protect the public
interest and the equities of the individual or organization with which the con-
tract or other arrangement is executed.16
2. A long and more specific dause which provides for central registry of
patents and says in part: "any invention . .. produced in the course of Federally
financed research shall, whether or not patented, be made freely available to
the public, and shall, if patented, be freely dedicated to the public" except that
"the head of any Government agency financing . .. Federally financed research
and development activities, may, by stipulation in the contract . . . provide for
retention by the organization . . . of such patent rights [as seem] fair and
equitable, and consistent with the national interest: Provided, that [among other
things] the organization shall contribute or shall have contributed substantially
to the development of the particular inventions," the United States government
shall obtain an "irrevocable, non-exclusive, royalty-free license."12
The bill which was sent to the President contained the former rather
vague patent provision.
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Thecongressionalsee-saw battle
The strangle-hold which controversy and indecision have had on
this legislation can best be made clear by presenting a chronological
account of the legislation, with the knowledge that some of the material
has already been presented above topically.
Immediately following Dr. Bush's report in July 1945, and after
the introduction of Senator Magnuson's and Senator Kilgore's original
bills, these Senators reached a compromise and that fall extensive hear-
ings were conducted on S.1297 (amended) by the Sub-committee on
War Mobilization of the Senate Committee on Military Affairs. In
November President Truman sent a letter supporting this bill. It
provided for a Director appointed by the President and for a National
Science Board of relatively weak constitution and function. It contained
the specific provision for distribution of funds, excluded the Division of
Social Sciences, provided for international scientific collaboration and
exchange. On December 21, 1945, the Senate received another bill,
S.1720, introduced bytheoriginal sponsors of S.1297, Kilgore, Johnson,
and Pepper, joined by Senators Fulbright and Saltonstall. Its chief addi-
tions were the clarification of administrative proposals, the strengthen-
ing of the functions and powers of the National Science Board while
still creating a Presidentially appointed Director, and the addition of
a Division of Social Sciences. Further compromises which more pre-
cisely delineated the functions of the Director and the National Science
Board and clarified the rigid patent clause resulted in S.1850 introduced
on February 21, 1946, by the sponsors of S.1720 to whom were now
added Senators Magnuson, Thomas, and Ferguson, a total of eight spon-
sors in all. H.R.6672, a companion bill, was introduced simultaneously
by Representative Celler. This bill received the almost unanimous sup-
port of scientists and in March it was reported favorably by the Senate
Committee on Military Affairs. In April it received the support of the
Committee for the Bush report (a group of interested distinguished
scientists headed by Isiah Bowman) and of the American Association
for the Advancement of Science. At this time it was vigorously opposed
by the National Association of Manufacturers largely because of fairly
rigid patent provisions. On July 3, 1946, it was passed by the Senate and
after the Social Science Division was removed, the bill was sent to the
House. By this time Representative Mills had introduced H.R.6448
identical with the original Magnuson bill, S.1285, containing provisions
for a Board-appointed Director, and the House committee now had
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before it in addition the Senate bill as passed, and H.R.6672 (the
Senate bill as unamended). After hurried and incomplete hearings in
the last days of the 79th Congress largely as a result of the testimony of
Dr. Bush, in which he supported H.R.6448 despite his participation in
the compromise measures (S.1850, H.R.6672), the sub-committee re-
ported H.R.6448 favorably. Because of the confusion existing at this
juncture the full committee refused to act, and this was the death of
this legislation in the 79th Congress.
In the 80th Congress Senator Thomas introduced S.525 which was
essentially identical with the compromise S.1850 which had passed in
the previous Congress. On the same day (February 7, 1947) Senators
Smith, Corden, Revercomb, Saltonstall, Case, Magnuson and Fulbright
introduced S.526. Itproposed a largerNational Science Board (48 mem-
bers) with a nine-man Executive Committee who were to appoint the
Director. It differed from S.525 further in omitting the stipulation for
distribution of funds and by containing the patent clause which pro-
vided only that each contract contain provision for patent disposal cal-
culated so as to "protect the public interest and the equities of the in-
dividual or organization with which the contract or other arrangement
is executed." S.525 contained the more rigid provision (cf. supra).
Both bills excluded the Division of Social Sciences. These bills were
referred to the Senate Committee on Labor and Public Welfare which
amended S.526 and reported it to the Senate in March 1947. The
Senate further amended the bill and passed it in May. The final bill
in the form of S.526 included some of the desirable features of S.525
and some new ones. The size of the proposed Foundation was reduced
to 24 members. The President was to appoint the Director after the
recommendation of the Foundation (this amendment passed the Senate
by one vote). The specific distribution provision was added. Certain
special commissions to study specific medical diseases were to be created.
In February, 1947, the House had several bills presented to it,
H.R.942 (Celler) essentially identical with S.525 and H.R.1815, 1830,
1834, 2027 (Case, Mills, Priest, Hays), identical with S.526. Hearings
were held in the spring of 1947 and on July 7 the House Committee on
Interstate and Foreign Commerce had its own bill introduced, H.R.4102
(Wolverton). It changed the Senate bill so as to have the Director
appointed by the Foundation. With this change the bill was sent to the
President. The reason for the veto has already been discussed.
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Thefuture oftheFoundation
Theoutstanding fact appears to be the necessity for the enactment of
legislation to create a National Science Foundation. The alternatives
are to leave large research grants in the hands of the Armed Services,
where they most assuredly do not belong; to delay the early training of
adequate scientists by so much time as passes until such legislation
becomes law; and to prevent the early establishment of firm govern-
mental support of research on a sound and democratic basis. American
science can exist without this legislation, but it can ill afford to by-pass
this great impetus to its progress. This is the irreconcilable fact. The
only real point at issue is "who shall appoint the Director?" No matter
what the arguments, small or great, the support of legislation which
demands a Director appointed by the President after the recommenda-
tion of the National Science Foundation is necessary if such legislation
is to become law. This is certainly reconcilable. Most American scientists
hope that the Congress and the President will create a National Science
Foundation within the next year.
Addendum: During the spring of 1948 several bills were introduced in
Congress, but no action was taken. S.2385 (Smith, Gordon, Revercomb, Salton-
stall, Thomas, Kilgore, Magnuson, Fulbright) agd H.R.6007 (Wolverton)
were essentially identical with S.526, as passed by the Senate during the previous
summer. The Director was to be appointed by the President. The Division of
National Defense and the Interdepartmental Committee on Science were
eliminated, presumably because independent agencies had already been set up
to subserve these functions. Since this paper was written an article on the
National Science Foundation legislation which includes a detailed appraisal
of the monies involved (Smith, H.W.: J. Am. Med. Asso., 1948, 137, 17-22)
has appeared.
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